Abstract. We present a three-dimensional S-velocity
Introduction
The upper mantle beneath the Philippine Sea region has a complex structure that can be considered a record of the intriguing tectonic history of the area. The presence of active and recently active subduction zones, volcanic arcs, and spreading centers has resulted in extreme heterogeneity of the seismic velocity distribution which complicates seismic tomography in the area.
Subduction and back-arc spreading have dominated the tectonic evolution of the region. On the East ( -220 "'"'"'"'"'"-- Strong mantle heterogeneity greatly complicates the excitation and propagation of the modes, which limits the applicability of the approximations we used, especially at higher frequencies. As a result, the percentage of the seismograms we could fit with a WKBJ synthetic was reduced; the frequency band in which an acceptable fit could be obtained was often narrowed, resulting We were able to obtain acceptable waveform fits for slightly more than a half of all available records with a good signal-to-noise ratio. We rejected the paths with a considerable difference in the shape of the actual and synthetic waveforms as well as those with a substantial (two-fold or larger) difference in the amplitudes. A total of 281 remaining seismograms (Fig. 2a) (Fig. 3a) , the high- (Fig. 1, 3 (Fig. 2) .
Our image of the !zu-Bonin subducting slab (Fig. 3d ) is consistent with that of van der Hilst et al. [1991] down to the upper transition zone. The slab in our model seems wider and smoother, because the model was constrained by seismic waves at longer periods and because the amount of the data used was much smaller.
In the test illustrated by Fig. 3e , the input synthetic "slab" was not retrieved in the lower transition zone.
This indicates that the perturbations at this depth in the model (Fig. 3d) are an artifact, probably, due to insufficient path coverage and off-great-circle-path propagation of body waves [Marquering et al., 1996] . Apart from that, the shape of the slab is well constrained, due to the linear geometry of the trench and abundance of ray paths parallel to it. Because of variations of the back-arc geometry and the unevenness of the azimuthal ray-path coverage, other subducting slabs were not imaged equally well. A high-velocity anomaly below the curved Mariana arc could hardly be seen. Beneath the Philippines, a pronounced deep high-velocity anomaly was observed, but its shape was poorly constrained.
On the whole, we conclude that the WKBJ-based waveform inversions provide useful resolution in this complicated region. Deficiencies of the ray-path coverage cause variations of the resolution from one geographic location to another. Recent growth in the number of the broad-band stations in the area promises a somewhat better ray-path coverage in the near future. More importantly, however, the commonly used approximations that we adopted inevitably limit the resolution. A significant improvement will probably require explicit modeling of seismic wave diffraction effects, including multipathing, focusing, and back-scattering [Meier et al., 1997] .
